Introduction
The development of power electronic technology leads to the incensement of rectifier, frequency conversion speed regulating device, arc furnace and all kinds of power electronic equipment. As a consequence, it causes serious pollution to the quality of power supply. The electrical signals in the power network tend to be a lot of disturbance, fault and noise pollution such as voltage spikes, emergency power, voltage sags and swells. And these faults and disturbance signals greatly reduce the quality of the power supply and the stability of the power supply. In the general sense, Power Quality means high quality power supply including voltage quality, current quality, the deviation of current or frequency which consists of frequency deviation, voltage deviation [1] , voltage fluctuation and flicker [2] , power supply quality and power quality [3] . Simultaneously, these factors result in problems of electrical equipment or electrical three-phase unbalance [4] , temporary or transient over-voltage, waveform distortion (harmonic) [5] , voltage sag [6] , interruption, temporary rise and power supply continuity, etc. In modern power system, voltage sag and interruption have become the most important power quality problems. The followings are specific indicators of Power Quality.
Power grid frequency:
The nominal frequency of the power system in our country is 50Hz. Power quality and power system frequency tolerance stipulate that the normal frequency deviation of power system is about ± 0.2Hz, and when the system capacity is not enough, the deviation can be relaxed to ± 0.5Hz. Actually, from the operation of all large power systems in the whole country, it is not more than ±0.1Hz.
Voltage deviation: Power quality and Power supply voltage tolerance set that the sum of the absolute value of the positive and negative deviations from the 35Kv and above should be not more than 10% of the rated voltage. Three phase power supply-admissible deviation between 10Kv and below is ± 7% of rated voltage and for 220V single phase, it is +7%~10%.
Three-phase Unbalance Voltages: Three-phase voltage unbalance factor standard specifies that Voltage-admissible Unbalance Factor Standard in Common connection point of power system is 2% and less than 4% in a short time. And this standard also provides that unbalance factor standard for each user limits to 1.3%.
Harmonics of public power grid: Power quality and Harmonics of public power grid set that the total harmonic distortion (THD) of all levels public power grid voltage from 6V to 220V are 0.38 for 5.0%, 6~10kV for 4.0%, 35~66kV for 3.0%, 110kV for 2.0%. The admissible value of harmonic currents for the user injecting into the power grid should ensure that all levels of power grid harmonic voltage are in the range of limits. Thus GB rules that THD of all levels harmonic source in power grid should satisfy the followings, 0.38kV for 2.6%, 6~10kV for 2.2%, 35~66kV for 1.9%, 110kV for 1.5%. 220kV power grid and its power users can refer to standard 110kV.
Fluctuation and flicker: In Power quality and Voltage-admissible Fluctuation and flicker, Voltage-admissible fluctuations of public power supply are followings, 10kV and below for 2.5%, 35~110kV for 2%, 220kV and above for 1.6%. The ideal power system should be based on a constant frequency (50HZ) and a sinusoidal waveform and supplying power to users at standard voltage. Because of the parameter nonlinear in actual system equipment (generator, transformer, line, etc.) and imperfect control means different load nature with random variation operation and multifarious fault, etc. The ideal waveform and the frequency state do not exist in reality. Thus the concept of power quality is produced.
The Singularity Analysis of Power Grid Voltage on Wavelet Modulus Maxima
Fourier analysis has been the main tool to determine whether the measured object has characteristic of singularity and singularity size for a long period, however, it is difficult to determine the location of the singular point. Utilizing the method of wavelet transform can solve the problem of singularity time localization in consequence of which has the characteristic of spatial localization, the necessary and sufficient condition for the Lipschitz exponent [7, 8] in an open interval (a, b) that after setting up the function of
wavelet transform modulus maximum [9] can be obtained at different scales as follows: 0  a , the modulus maximum of wavelet transform increases with s; 0  a , the modulus maximum of wavelet transform decreases with s. Generally, the singularity of the power network voltage can be roughly estimated according to the change of wavelet transform modulus maxima with scales, so the local singularity of the power network voltage can be detected according to the change of the modulus maxima of the wavelet transform. Fig.1 is an actual power with spikes at t =75 and t = 120 and the modulus maxima of power voltage spike is appeared. Fig. 2 is the wavelet coefficients modulus maxima where the moment corresponds exactly Fig. 1 voltage spikes appear constantly (t=75 and t=120 moment) and the effect is very obvious, which can reach a wavelet modulus maxima algorithm on the voltage spike detection that is very successful, and for the duration of a voltage spike positioning is very accurate.
Power Voltage Spikes

Voltage Spike and Voltage Sag mixed signal
In the actual situation, voltage in the power grid will often have a variety of disturbances. Figure 3 is a hybrid of a spike and voltage drop. The moment when the modulus maxima of the wavelet coefficients of the Fig. 4 is exactly corresponding to the time of the voltage spike and voltage drop appearing in the Fig.3 (t=80~t=184) , and the effect is very obvious. So we can get that the wavelet modulus maxima algorithm to detect the voltage disturbance is very successful, and the voltage spike and drop time period of positioning is also very accurate.
RMS of Wavelet Decomposition
In this paper, not only do the detection and extraction on a variety of disturbance and fault signal, the effective value of voltage at each layer of the wavelet decomposing is also calculated [10] , it is below: 
, is the wavelet decomposition coefficients at layer j=5, and ) (
is the coefficients at node 1. Each layer RMS of v(t), according to IEEEStd. 100-88, is:
The computation and quantization of standard sine voltage showed in Fig. 5 . Fig.5 shows the voltage effective value (RMS) of each layer for a standard sine voltage decomposed by wavelet. Since the standard sine voltage has not been any disturbance and noise, the first layer voltage effective value just reaches 10000 p.u exactly. Fig.7 shows the wavelet transform clearly and extract the voltage swell (t = 300 ~ t = 600) from 1th to 10th layer, the voltage RMS of each layer sees in Fig. 8 . Table1. shows the voltage swell signal using FFT transform and effective value of voltage after wavelet BTWT transform on each layer. RMS of first layer decomposition is 1.4988p.u. and it's higher than 1.0000p.u. It means that the amplitude of the voltage increased suddenly. Fig. 9 is 10 layers' wavelet decomposition on a voltage sag at t = 300 ~ t = 600. Fig. 10 shows RMS of each layer. Table2 shows the voltage sag FFT and RMS of wavelet transform each layer. The voltage of the first layer decomposition is equal to 0.7909p.u. which is less than 1.0000p.u. It means that voltage reduces. 
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Conclusion
This article shows that the method is very accurate and practical by detecting and extracting the wavelet modulus maxima algorithm on the grid in a variety of electrical signals (such as voltage sag, voltage swell, a sudden power outage, peak voltage, voltage transient oscillation signals). And it is very important that choosing different wavelet owning to its result in different effects through detecting of the same signal. At last, the paper also makes a quantitative analysis and calculation of the voltage effective value after wavelet decomposition of various signals, and realizes the accurate quantitative description of the voltage quality of the power network.
